Novel renal arachidonate metabolites.
Cells of the thick ascending limb of the loop of Henle (TALH) metabolize arachidonic acid (AA) via the cytochrome P450 monooxygenase system to biologically active products that are resolved into two peaks, P1 and P2, on reverse-phase HPLC. Each peak contains materials that have characteristic biological activity. P1 contains a material that relaxes blood vessels and is structurally similar to a vasodilator, the 5,6 epoxyeicosatrienoic acid (EET). P2 contains a material that inhibits cardiac Na+-K+-ATPase, the major component of which has been identified as the 11,12 dihydroxyeicosatrienoic acid. In mTALH cells obtained from rabbits made hypertensive by aortic coarctation, there was a selective increase in P1 and P2 formation compared to other renomedullary cells. We have identified AA metabolites in bovine corneal epithelium with biological properties and chemical features similar to those of mTALH cells. 12(R)hydroxyeicosatetraenoic acid (12(R) HETE) a possible derivative of the 11,12-EET, is produced by the cornea and also has been shown to inhibit Na+-K+-ATPase activity. Renal microsomes obtained from spontaneously hypertensive rats (SHRs) also metabolize AA via a cytochrome P450 monooxygenase pathway to three principal biologically active metabolites that are formed in increased amounts during the developmental phase of hypertension.(ABSTRACT TRUNCATED AT 250 WORDS)